Abstract. 2014 Using light beating spectroscopy we have measured the mutual diffusion coefficient of micelles within oil in water microemulsions in the presence of added NaCl. The experimental results have been explained by replacing the viscosity of the continuous phase, which appears in the diffusion coefficient of systems of interacting particles, by the viscosity of the microemulsion. They lead to a positive second virial coefficient linked with the electric charge of the micelles and, for the highest NaCl concentrations, to a micellar radius which is close to the radius deduced from osmotic pressure. LE Such a strong dependence of rH on salt concentration has been observed by Pusey [6] in virus R17 (macro-ions) solutions. This effect has been related to a change in the ionic atmosphere with increasing salt concentration. The screening effect of this atmosphere makes a macro-ion of radius ro behave as a hard sphere of radius ro + k-t where k, the DebyeHuckel parameter, is proportional to the square root of the concentration of the small counterions (Na+). As the hydrophilic polar heads of S.D.S. molecules are partially ionized, the micelles of the microemulsion behave like macro-ions. However, over the range of NaCI concentrations of the continuous phase, k ~ f alls only from 8 A to 6.5 A and this change is too small to explain the observed phenomena. The osmotic pressure depends only on the volume of the particles while the diffusion coefficient is also sensitive to their shape. As Mazer, Benedek and Carey [8] showed (under some conditions of temperature and of added NaCI concentration, the micelles of aqueous solutions of S.D.S. are approximated by (3) This last hypothesis is justified by the fact that for the studied microemulsions, the mean distance between the micelles is near enough to their radius to consider micelle-micelle collisions as rapid processes. The proportionality factor 6 1t is suggested because the microemulsions simulate macromolecular solutions; thus the spherical micelles are moving within a statistical homogeneous phase. where Z is the number of charges on the micelles and m is the molality of the aqueous phase [7] . It has been found that the values of B' given by equations (7) and (8) 
